A novel pancreas-specific serpin (ZG-46p) localizes to the soluble and membrane fraction of the Golgi complex and the zymogen granules of acinar cells.
By immunoscreening a cDNA expression library of rat pancreas using a polyspecific antiserum raised against purified pancreatic zymogen granule membranes, we have identified a cDNA clone coding for a novel protein, named ZG-46p. The cDNA contains an ORF of 1215 bp coding for a protein of 405 amino acids with a calculated molecular mass of 46 kDa. Sequence analysis revealed high homologies to known serine protease inhibitors (serpins), e.g. human anti-thrombin III (47.2%) or human and rat anti-trypsin (44%). The highest homology is present in the serpin signature, a consensus sequence common to all serpins, as well as its flanking hinge region. Northern blot analysis reveals the exclusive expression of the novel serpin mRNA in the pancreas, both during embryonic development and in the adult gland but not in the acinar carcinoma cell line AR4-2J. In vitro translation experiments demonstrate that the protein is N-glycosylated, but in vivo and in vitro phosphorylation was not found in spite of multiple phosphorylation sites. By immunofluorescence studies pancreatic serpin was localized predominantly to the Golgi complex in a similar distribution as the marker protein TGN38. Western blot analysis of various subcellular fractions showed ZG-46p mainly as soluble protein in the Golgi but also in zymogen granule content. A minor but significant portion of the protein was firmly attached to both the zymogen granule and Golgi membranes as Triton X-114 extraction indicates. The cellular localization, the distribution in the soluble and membrane fraction of Golgi complex and zymogen granules, and the finding that pancreatic serpin is associated with aggregated secretory proteins suggest a role in the sorting of pancreatic enzymes during granule formation.